Phosphorylation-dependent interaction of kinesin light chain 2 and the 14-3-3 protein.
The protein 14-3-3 is a key regulator in a cell signaling pathway mediated by protein phosphorylation. To identify the cellular targets of this protein systematically, we have employed a proteomic approach: protein components pulled down from PC12 cells stably expressing a myc-tagged 14-3-3eta isoform were analyzed by means of SDS-PAGE and mass spectrometry. This procedure allowed us to identify more than 30 proteins that include various known and unknown targets of the 14-3-3 protein. Among them are several proteins in the membrane traffic pathway, such as the heavy and light chains (KHC/KIF5B and KLC2) of conventional kinesin, a heterotetrameric mechanochemical motor involved in the ATP-dependent movement of vesicles and organelles along microtubules. Subsequent analysis showed that 14-3-3 directly binds to kinesin heterodimers through interaction with KLC2 and that this interaction is dependent on the phosphorylation of KLC2. Studies on the interaction between 14-3-3 and KLC2 variants expressed in cultured cells coupled with mass spectrometric analysis proved that Ser575 is the site of phosphorylation in KLC2 that is responsible for the in vivo interaction with the 14-3-3 protein. These data add KLC2 to the growing list of 14-3-3 targets, and suggest a role of 14-3-3 in the phosphorylation-regulated cellular transport of vesicles and organelles.